Augmented reality (AR) is increasingly used in cultural heritage tourism sites for the enhancement of the tourist experience. However, behavioral intention to adopt AR is dependent on cultural traits and close investigation is required on cultural differences. To explore these cultural differences and the effect on AR acceptance in cultural heritage tourism sites, the current study focused on the aesthetic and hedonic characteristics of AR applications.
Introduction
Applications such as Pokémon Go (http://www.pokemongo.com) have led to an increased awareness, interest and use of augmented reality (AR) for everyday uses (Rauschnabel et al., 2017) . The overlay of digital information onto users' direct surroundings provides opportunities for various industries including the enhancement of the tourism experience (tom Dieck and Jung, 2015) . The recent success and emergence of AR can be directly linked to the penetration of smartphones, which in turn have long been considered for mediating tourist experiences (Wang et al., 2012) . According to numerous scholars, cultural heritage tourism has grown to become one of the dominant tourism sectors served by mobile AR applications (Portalés et al., 2009; Tutunea, 2013) . Within the cultural heritage tourism context, AR can be used to digitally restore artifacts or re-create historic events while at the same time preventing the degradation of cultural heritage sites (Haugstvedt & Krogstie, 2012; Portalés et al., 2009; Stanco et al., 2012) . Overall, AR applications were found to create enjoyable, meaningful and enhanced tourism experiences . Over the last five years, a number of cultural heritage institutions (e.g., Deoksugung and Gyeongbokgung Palaces in Seoul, An Post Museum in Dublin, the Louvre, the British Museum) all over the world have developed and implemented mobile AR applications.
Research on AR has expanded over the past years, with scholars' interests including user acceptance , user experience (Han et al., 2017) , user requirements (tom Dieck et al., 2016) , perceived value , value co-creation , wearable augmented reality (Rauschnabel et al., 2015 , Tussyadiah et al., 2017 and the tourism learning experience (Moorhouse et al., 2016) . However, there are only a few studies within the hospitality context, and those that exist have focused on AR's navigation opportunities and finding points of interest such as hotels and restaurants (Marimon et al., 2010; Mulloni et al., 2010) . Tuominen and Ascencao (2016) looked at tomorrow's hotel and explored new technologies and their effect on service design. However, although they acknowledge that the future hotel room will include augmented experiences, a specific investigation of AR was not conducted. Augment (2016, p. 1) posted about AR opportunities for the hotel industry stating, "hoteliers can easily offer prospective guests the experience of visualizing the property, exploring individual rooms, and searching for nearby attractions in an immersing and interactive manner." This insight clearly shows the marketing and customer relationship management opportunities of AR for the hospitality industry.
Although various AR applications have been widely implemented, cultural differences are recognized as influencing the acceptance of technology in general and AR in particular (Harris et al., 2005) . Nevertheless, AR-related research on cultural differences is limited. A number of prior studies (Cho & Cheon, 2005; Harris et al., 2005; Kim et al., 2011) have shown that the process of generating behavioral intentions to use technologies varies among cultures. These studies have selected several countries with a similar level of social or technological development but very different cultural profiles. For example, Korea and Japan, and the United States and the United Kingdom were chosen in a study by Cho and Cheon (2005) as countries having strong advertising revenues in Eastern and Western cultures, respectively, yet with completely different cultural profiles.
One study by Han et al. (2009) explored the acceptance of tutoring robots with augmented reality services and revealed that there are cultural differences among Western and Eastern users. For instance, they found that Europeans considered robots simply as machines, whereas Asians believed robots to be their friends. This was confirmed by Harris et al. (2005) who stated that the strength of the relationship among the beliefs, social influence, and intention to use AR can differ from culture to culture. Further, Balog and Pribeanu (2010) revealed that generalizability of AR acceptance studies is always limited due to a lack in focus on cultural differences. Overall, these examples show that AR plays an increasingly important role for future society with new technological developments (e.g., robots); however, acceptance seems to be clearly linked to cultural traits.
Nevertheless, little is known about how cultural traits influence AR acceptance. Thus, this study aimed to explore the cultural differences in AR adoption. The first objective of this study was to explore the effects of aesthetics and perceived attributes, including enjoyment, on behavioral intention to use AR in cultural heritage tourism sites. Also, this study examined the aesthetics of AR, a construct originally proposed in the Experience Economy concept by Pine and Gilmore (1998) . The second objective of this study was to investigate the influence of cultural differences between South Korea and Ireland on these causal sequences. Further, the motivational theory by Deci (1975) and the technology acceptance model by Davis (1989) were used to investigate the enjoyment of AR. In this regard, the present study investigated the cultural difference index values of the top 15 countries with the highest smartphone penetration rate in the first quarter of 2013. Among them, Ireland and South Korea were found to be farthest from each other from the cultural viewpoint. Therefore, these two countries were selected to explore how differences in culture may influence beliefs and intention to use AR applications by drawing upon the cultural difference dimensions proposed by Hofstede (1980) . Furthermore, the current study focuses on the aesthetics and enjoyment of AR application from the perspective of the hedonic information system.
Theoretical Background Aesthetic and Hedonic Features of Augmented Reality
AR is the digital overlay of computer-generated content into users' direct field of vision, thus creating the illusion of virtual and real objects coexisting in the same space (tom Dieck & Jung, 2015) . Consequently, AR not only enhances the real environment, but also users' cognitive capability toward their surroundings in real time, as shown in Figure 1 (Bujak et al., 2013) .
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The nature of AR allows tourists to immerse themselves in a virtually enhanced real environment (Di Serio et al., 2013) . According to Pine and Gilmore (1998, p. 31) , immersion can be defined as "becoming physically or virtually a part of the experience itself." Pine and Gilmore (1998) furthermore proposed the four realms of the experience economy, which are entertainment, education, aesthetics and escapism. In the present study, we were particularly interested in aesthetic experiences, which have been defined as being "indulged in environments" (Oh et al., 2007, p. 121 ) and features consumers' passive participation and immersion. Taking these definitions into account, tourists who use the AR application at cultural heritage tourism sites only passively participate in activities that do not directly affect or influence the performance while being immersed in the experience. In particular, aesthetics play an important role in application-based AR applications (Wang et al., 2012) as smartphones have physical constraints (e.g., smaller displays with lower resolution than traditional devices) (Sadeh, 2003) . Thus, it is important to design mobile applications by taking into account smartphone capabilities to ensure that information and content is delivered accurately and clearly (Lee & Chung, 2009 ).
This study also focused on both the hedonic and utilitarian features of AR using Deci's (1975) motivational theory. Motivational theory proposes that user adoption of a service or product should be effected and explained by extrinsic and intrinsic motivations (Deci, 1975) . Within information technology usage, according to Deci and Ryan (1987) , extrinsic motivations are concerned with the drive of the utilitarian purpose, such as receiving rewards or benefits and rationally analyzing functions. On the other hand, intrinsic motivations relate to the drive of hedonic purposes, including the expectation of pleasure, satisfaction and overall delight (Vallerand, 1997; Van der Heijden, 2004) .
Perceived usefulness, ease of use and enjoyment are among the principal constructs of technology acceptance studies to predict users' attitudes and behavioral intentions (Davis, 1989; Kim et al., 2009; Van der Heijden, 2004) . While perceived usefulness and ease of use focus on extrinsic motivation, perceived enjoyment is related to intrinsic motivation (Ayeh et al., 2013; Van der Heijden, 2004) . Numerous studies have investigated the relationship between perceived attributes of AR, attitudes and behavioral intentions. However, most have considered only the utilitarian components of AR, such as perceived usefulness and ease of use (e.g., Vlahakis et al., 2001) ; only a few attempts have been made to investigate the hedonic components of AR. Therefore, the present study investigated extrinsic and intrinsic motivations and their influence on the behavioral intention to use AR in cultural heritage tourism sites.
Cultural Differences
In tourism research, cross-cultural differences have been perceived as significant because tourists' cultural background is related to the experience they seek. Thus, investigating cultural differences among tourists is regarded as the basis for any successful marketing strategy (Landauer et al., 2013) . The tourism industry, combined with IT, is becoming more and more international (Li, 2012) and facing an increasing number of inbound tourists from different cultures (Tsang & Ap, 2007) . According to Lee (2013) , cultural differences are often considered a barrier to technology transfer and Harris et al. (2005) supported the idea that information system acceptance is largely influenced by culture. In particular, AR is strongly affected by culture-level phenomena because it features interactions and operates as part of a network and, therefore, a cross-cultural approach on IT acceptance is required and necessary (Di Serio et al., 2013; Harris et al., 2005) . This study drew on Hofstede's (1980) cultural dimensions to explore the influence of cultural differences on AR acceptance in Ireland and South Korea. Hofstede (1980) defined culture as "the collective programming of the mind which distinguishes the members of one human group from another" (p. 260). Furthermore, Hofstede (1980) suggested the four cultural dimensions (long-term orientation was subsequently added by Hofstede and Bond, 1988) through which countries are comparable: masculinity/femininity; power distance; individualism/collectivism; and uncertainty avoidance. Definitions of these dimensions are displayed in Table 1 .
As discussed previously and presented in Table 1 , South Korean culture has characteristics of femininity, high power distance, collectivism and high uncertainty avoidance while Ireland culture has masculinity, low power distance, individualism and low uncertainty avoidance. South Korea and Ireland have high smartphone penetration rates, ranking second (73.0%) and eleventh (57.0%), respectively worldwide (Richter, 2013) . In addition, both countries have launched AR applications in cultural heritage tourism sites. In South Korea, AR applications have been developed for cultural heritage sites by government organizations, such as the Korea Tourism Organization, the Ministry of Science, ICT and Future Planning, and the Culture Heritage Administration. Deoksugung Palace, one of the royal palaces in Korea, launched a mobile application called "Deoksugung, in my hands," which contains 1,634 items such as pictures, videos and 3D images related to the palace and nearby points of interest through AR (http://visitkorea.or.kr). In Ireland, the "Dublin AR" application, which contains text, pictures and video, was developed for the An Post Museum, one of the historic buildings along Dublin's independence trail. The project was initiated to create awareness and enhance the tourist experience in the context of Dublin's historical heritage (tom Dieck & Jung, 2015) .
Insert Table 1 about here

Hypothesis Development
To explore the cultural differences between the two countries of this study, South Korea and Ireland, we proposed the conceptual model displayed in Figure 2 .
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Aesthetics and Beliefs
As discussed previously, aesthetic experiences are defined as being "indulged in environment" and feature consumers' passive participation and immersion (Pine & Gilmore, 1998; Oh et al., 2007) . This study adopted the theoretical framework from Cyr et al. (2006) and Li and Yeh (2010) , both exploring the mobile context with regards to mobile loyalty and mobile trust, respectively. These studies found that aesthetics is a crucial component of Pine and Gilmore's (1998) Experience Economy that needs to be explored within the mobile context. In particular, Cyr et al. (2006) suggested that aesthetics and beautiful interface design determines whether users decide to use and continue to use a technology. Also, Cyr et al. (2006) and Li and Yeh (2010) revealed that aesthetics influence the perceived usefulness, ease of use and enjoyment of technological innovations. Due to the nature of the technology, AR provides tourists with an aesthetic experience in which they passively engage and immerse themselves in a virtually enhanced environment (Di Serio et al., 2013; Billinghurst et al., 2001) . Overall, aesthetics represents the beauty that can be portrayed through elements such as layout, font, color or photographs. Although the screen size and resolution of smartphones has increased over the years, there are still constraints in terms of providing or receiving content. Nevertheless, these physical constraints can be overcome by the beauty of information systems (Sarker & Wells, 2003) . Consequently, initial feelings and impressions based on the aesthetic aspects can lead users to positively judge the usefulness or joyfulness of the product. Furthermore, a well-designed AR application can aid in the accurate and clear delivery of content and information. This was supported by MacDonald and Atwood (2014), who found that aesthetic perceptions are highly related to usability. In addition, the aesthetics of information systems have been confirmed to have an effect on inducing positive beliefs, including perceived usefulness, ease of use and enjoyment (Cyr et al., 2006; Li & Yeh, 2010) . Therefore, we propose that the aesthetics of AR influence cognitive and affective beliefs of an AR application:
H1: The aesthetics of AR have a positive impact on the perceived usefulness of AR. H2: The aesthetics of AR have a positive impact on the perceived ease of use of AR. H3: The aesthetics of AR have a positive impact on the perceived enjoyment of AR.
Relationships among Perceived Usefulness, Perceived Ease of Use and Perceived Enjoyment
Perceived usefulness, perceived ease of use and perceived enjoyment are three principal constructs of technology acceptance model research and were found to predict users' behavioral intention (Davis, 1989) . Many studies have confirmed the importance of ease of use and its strong effect on perceived usefulness (Davis, 1989; Haugstvedt & Krogstie, 2012; Kim et al., 2009; Van der Heijden, 2004) . More recently, Haugstvedt and Krogstie (2012) explored the paths between the perceived ease of use and usefulness and behavioral intention to use mobile AR in the context of cultural heritage. A similar finding was made by Chuah et al. (2016) within the wearable smartwatch adoption context. These results found that perceived ease of use strongly influences perceived usefulness, enjoyment and behavioral intentions (Haugstvedt & Krogstie, 2012) . Solomon (2009) suggested that, as part of experiences, individuals act according to their emotional status, and, therefore, affective factors (e.g., perceived enjoyment) induce cognitive factors (e.g., perceived ease of use). With regard to the intention to use information systems, several studies have investigated perceived enjoyment. For instance, Ayeh et al. (2013) and tom demonstrated that perceived enjoyment strongly affects perceived usefulness, ease of use, attitude and intention to use social media for travel planning. In fact, perceived enjoyment was found to be a strong determinant of ease of use within a variety of studies and contexts (e.g., Venkatesh, 2000; Venkatesh & Bala, 2008) . Therefore, this study suggests that:
H4: The perceived ease of use of AR has a positive impact on the perceived usefulness of AR. H5: The perceived enjoyment of AR has a positive impact on the perceived ease of use of AR. Deci (1975) developed the motivational theory and found that behavioral intention to use information systems can be explained by extrinsic and intrinsic motivations. On the one hand, utilitarian consumers are said to be more motivated extrinsically and use technology for their work while expecting rewards or benefits in return. On the other hand, hedonic consumers are revealed to be intrinsically motivated by expecting benefits with regards to fun, enjoyment and sensory stimulation (Chun et al., 2012; Van der Heijden, 2004) . Taking motivational theory into consideration, this study incorporated both utilitarian and hedonic features of AR.
Influencing Factors of Behavioral Intention to Use AR
First, this study adopted three beliefs of the technology acceptance model: perceived usefulness, ease of use and enjoyment. Perceived usefulness and ease of use focus on extrinsic motivation, while enjoyment focuses on intrinsic motivation (Ayeh et al., 2013; Van der Heijden, 2004) . According to Davis (1989) , these beliefs are principal determinants of users' attitudes and behavioral intentions. In addition, the effect of enjoyment on behavioral intentions has been supported by numerous technology acceptance studies (e.g., Gao & Bai, 2014; Lu & Su, 2009 ). Within the internet of things and mobile shopping context, the two aforementioned studies found that enjoyment, as an intrinsic motivation, has high implications for the intention to use technology.
Second, social influence is "the degree to which an individual perceives that important others believe he or she should use the new system" and another determinant of behavioral intentions (Venkatesh et al., 2003, p. 451) . According to Venkatesh et al. (2003) , social influence tends to be important only in the early stage of a users' experience in mandatory/work settings. The effect of perceived usefulness and ease of use on behavioral intentions has been well established and supported from the majority of technology acceptance researchers (e.g., Chuah et al., 2016; Davis, 1989; . Although AR applications investigated are spontaneously and voluntarily used by tourists, this study added social influence as an independent construct to investigate the influence of social influence on the behavioral intention to use AR. This concurs with previous research that confirmed the importance of social influence in the voluntary digital tourism and Internet of Things (Gao and Bai, 2014) context. Therefore, the following hypotheses are proposed:
H6: The perceived usefulness of AR has a positive impact on the behavioral intention to use AR. H7: The perceived ease of use of AR has a positive impact on the behavioral intention to use AR. H8: The perceived enjoyment of AR has a positive impact on the behavioral intention to use AR. H9: Social influence has a positive impact on the behavioral intention to use AR.
Cultural Differences in South Korea's and Ireland's Intention to Use AR Masculinity/Femininity
According to Hofstede (1984) , countries are differentiated by the psychological genders that the societies espouse, namely, masculinity and femininity. To summarize a masculine culture, values are placed on work goals, assertiveness and material success. On the contrary, feminine cultures place their values on quality-of-life goals, nurturing and modesty (Hofstede, 1998) . Linking this to the literature discussed above, instrumental values such as perceived usefulness are considered masculine values, whereas ease of use is concerned with the creation of a pleasant environment (Venkatesh et al., 2003; . Considering that perceived usefulness is related to the enhancement of job performance, it is expected that this would receive more intention in a masculine culture, which focuses on work goals and success. On the other hand, in a feminine culture, users tend to place more importance on technology support staff . Placing this into the context of the present study, which is interested in the cultural differences of two countries, South Korea has a feminine culture, while Ireland has a masculine culture (see Table 1 ). McCoy et al. (2007) conducted a study on cultural differences revealing that the effect of perceived usefulness on behavioral intentions is significant within both masculine and feminine cultures. However, they further revealed that perceived ease of use was only significant within feminine cultures. This is supported by a number of scholars (Srite and Karahanna, 2006; Tarhin et al., 2017) with Tarhini et al. (2017, p. 312) proposing and confirming that perceived ease of use "will be more important for users who espouse feminine values since feminine cultures tend to emphasize the creation of more pleasant work environments." Consequently, masculine cultures were thought to be more concerned with accomplishing goals than with usability issues (McCoy et al., 2007) . Therefore, it can be hypothesized that Irish users tend to focus on the usefulness of AR, while South Koreans tend to focus on the ease of use of AR. Therefore, we propose H6a, H7a.
H6a: The relationship between perceived usefulness and behavioral intention to use AR will be weaker in South Korea than Ireland. H7a: The relationship between perceived ease of use and behavioral intention to use AR will be stronger in South Korea than Ireland Power distance According to Hofstede (1984) , the cultural dimension of power distance can be explained as the degree to which power and specifically inequality is accepted by individuals of a society. Power distance is regarded as the most relevant dimension among the four cultural dimensions used to explain the impact of cultural difference on perceptions of service provision (Tsang & Ap, 2007) . In higher power distance cultures, individuals tend to accept that superiors have more power and thus employees take the status quo for granted. This can result in individuals being more relaxed and fun-loving compared to those in lower power distance cultures which are argued to induce a greater demand for hedonic services (Harris et al., 2005) . Findings of Harris et al.'s (2005) research revealed that respondents in a higher power distance country had more positive attitudes to hedonic services than respondents in a lower power distance culture. Furthermore, social influence is another important factor in higher power distance cultures as it relates to compliance and the desire to gain favorable reactions from superiors (Kelman, 1958; Kelman, 1961; Srite & Karahanna, 2006) .
As discussed above, there are a number of studies that confirm the effect of enjoyment and social influence on behavioral intentions (Gao & Bai, 2014; . In addition, power distance has been established as an important cultural dimension for technology acceptance research (McCoy et al., 2007) . However, to the best of our knowledge, there has not been any research exploring the role of power distance within the relationship of enjoyment and social media on behavioral intentions. In order to bridge the gap in the literature, we propose H8a.
H8a: The relationship between perceived enjoyment and behavioral intention to use AR will be stronger in South Korea than Ireland.
Individualism/Collectivism and uncertainty avoidance
Another cultural dimension links to the differences between individualist and collectivist cultures. According to this differentiation, people from an individualist culture tend to be concerned with and motivated by personal preferences or needs, acting according to their own attitude. On the other hand, collectivist cultures lean more toward a socially appropriate manner and aim to conform to others in the group (Triandis, 1995) . This was confirmed by Rohm et al.'s (2012) findings that the need for social recognition is much more prominent in Western individualist cultures compared to collectivism. Taking these differentiations into consideration, it is assumed that word-of-mouth communication and social influence are stronger in a collectivist culture (Harris et al., 2005) . Therefore, in the context of AR, people in a collectivist culture such as South Korea are more likely to decide to use AR at cultural heritage tourism sites based on the influence of friends and family.
Furthermore, a lack of information is expected to make people nervous and perceive a task as risky (Baird & Thomas, 1985; Vitell et al., 1993) . Therefore, in the context of AR, informational and normative influence is considered critical. Previous studies have revealed that informational and normative influence reduces uncertainty about whether the usage of technology is appropriate (Evaristo & Karahanna, 1998; Srite & Karahanna, 2006) . In a recent study, Tarhin et al. (2017) found that the effect of social influence on behavioral intentions is more important within the Korean collectivist culture than in the United States which has an individualist culture). Consequently, it can be surmised that social influence will have a stronger effect on AR usage in collectivist cultures than in individualist cultures. This was further confirmed by a study on mobile marketing (Rohm et al., 2012) , which found that social attachment is immensely important in collectivist countries. Therefore, we propose H9a.
H9a: The relationship between social influence and behavioral intention to use AR will be stronger in South Korea than Ireland.
Research Methods
Data Collection
The surveys were administered at Deoksugung Palace in South Korea and the An Post Museum in Ireland. To examine the impact of cultural differences on behavioral intentions to use AR more accurately, the same AR applications should be used. However, in reality, it is difficult to develop two AR applications with the exact same contents and functions due to the different levels of technological advances in different countries, as well as the different contents and functions according to the different purposes of the applications and different cultural contexts. However, the two applications used in this study have comparatively similar functionalities in terms of structure, design and interface as well as the role of providing their users with historic information and enjoyment at the same time.
Since we considered that most visitors were not aware of the application, we provided visitors with printed material explaining AR in general and how to use the AR apps in the sites. This material helped participants familiarize themselves with the app before participating in the survey, and allow them to evaluate the application more accurately. In Seoul, we provided visitors with printed material in front of the gate of Deoksugung on November 16, 2013, and let them use AR apps in the three major palace buildings of Deoksugung (i.e., Junghwajeon, Hamnyungjeon and Seogeodang). Only visitors who had previously used AR apps were allowed to participate in this survey. Gift certificates worth KRW 5,000 (about USD 5) were given to them. In Dublin, a similar approach was followed and visitors were provided with a map highlighting AR-enabled content in and around the An Post Museum. Also, only visitors who had previously used AR applications participated in the study.
Prior to participating in the survey, randomly selected visitors used the AR applications in Deoksugung Palace and the An Post Museum for about thirty minutes. In total, 145 questionnaires were collected in Deoksugung Palace and 119 questionnaires were collected in the An Post Museum. Among all respondents at Deoksugung Place, 94 (64.8%) were female, and 51 (35.2%) were male; about half of the respondents were between 20 and 29 (46.2%) or students (60.0%). At the An Post Museum, 136 questionnaires were initially collected, and 17 were eliminated due to missing data. Among the 119 total respondents, 98 (82.4%) were female, and 21 (17.6%) were male; most respondents were younger than 29 (92.4%) or students (89.9%). Although the respondents to both surveys were young and highly educated, only 48 (33.1%) in Korea and 11 (9.1%) in Ireland had ever used AR before (see Table 2 ).
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Measures Measurement items were adopted and modified from previous literature: aesthetics (Oh et al., 2007; Wang et al., 2012) , perceived usefulness (Haugstvedt & Krogstie, 2012; Venkatesh et al., 2003) , perceived ease of use (Haugstvedt & Krogstie, 2012; Venkatesh et al., 2003) , perceived enjoyment (Gao & Bai, 2014; Van der Heijden, 2004) , social influence (Venkatesh et al., 2003) , and behavior intention to use AR (Davis, 1989; Venkatesh et al., 2003) . Items were tested using a seven-point Likert scale, ranging from strongly disagree (1) to strongly agree (7). This procedure resulted in 24 measurement items as part of the following constructs: aesthetics, perceived usefulness, perceived ease of use, perceived enjoyment, social influence, and behavioral intention to use AR. The same questionnaire was distributed in South Korea and Ireland. The questionnaire was initially created in English and then translated into Korean by individuals proficient in both languages to collect data at Deoksugung Palace in South Korea. Professors as well as researchers fluent in English and Korean with an academic specialization in the area under investigation then compared the translated version with the original version to ensure consistency. This process in the pretest phase confirmed that all questions were reliable and valid.
Analysis and Results
Partial least squares (PLS) regression analysis, using PLS-Graph Version 3.0, was used to test the proposed research model and compare the two countries for cultural differences. According to Ahuja and Thatcher (2005) , relatively small sample sizes and few assumptions about the measurement scale and normal distribution are just a few of the advantages of this regression analysis. Before conducting any analysis, we first calculated the constructs' skewness and kurtosis of South Korea and Ireland (see Tables 4) to check their normality (Tabachnick & Fidell, 2007) . Skewness ranged from -1.371 to -0.282 in South Korea and from -0.815 to -0.117 in Ireland. Kurtosis values ranged from -0.335 to 2.330 in South Korea and from -0.331 to 0.179 in Ireland. Considering that the items were approximately normally distributed, we estimated the measurement and structural model.
Measurement Model
Self-reported data on two or more variables collected from the same source have the potential to lead to common method variance. Therefore, Harman's single-factor test is used to test for such bias Podsakoff et al., 2003) . This test assumes that, if a high level of common method variance is present, then when all the variables are entered together, they will load onto one factor, accounting for a majority of the variance. The exploratory factor analysis resulted in six factors with eigenvalues greater than one (see Table 3 ). There were no indications that the single-factor structure accounted for most of the variance, and therefore common method bias was not a concern.
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To validate the measurement model in this study, validity assessments of content, convergent and discriminant validity were conducted. First, the content validity of the survey was established from existing literature, and the measurement items were formulated by adopting constructs previously validated by other researchers. Second, convergent validity was ensured and established by examining composite reliability (CR), Cronbach's alpha and the average variance extracted (AVE) (Bhattacherjee & Sanford 2006 ). Cronbach's alpha (greater than 0.5), CR (greater than 0.7), and AVE (greater than 0.5) were confirmed within both data sets and, thus, indicated that all the constructs used in this research model satisfied the requirements (see Table 3 ). Therefore, convergent validity was confirmed (Campbell & Fiske, 1959; Fornell & Larcker, 1981; Nunnally, 1967) .
Discriminant validity is assessed by determining whether (1) the indicators load highly on their own theoretically assigned factors and not highly on other factors, and (2) the constructs share more variance with their own measures than they share with other constructs in the model. In variance analysis, the square root of every AVE is much larger than any correlation among any pair of latent constructs (see Table 4 ). Discriminant validity was thus supported herein (Chung et al., 2014; Bhattacherjee & Sanford, 2006) . Thus, the discriminant validity of the instrument was confirmed.
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Structural Model: Main effects
We estimated three separate models in PLS: models for the overall country, South Korea, and Ireland. To evaluate the H1 ~ H9, overall country data was used, and to examine differences in the coefficients of H6a ~H9a, we conducted a multigroup analysis. The size of the bootstrapping sample used was 500. Table 5 (a) displays the results of the hypothesis testing of the overall country sample. The result shows us all path coefficients were significant. Perceived usefulness was predicted by aesthetics of AR (β = 0.393, p < 0.001) and perceived ease of use (β = 0.368, p < 0.001) which explained 43.6% of perceived usefulness variance. Hence, H1 and H4 were supported. Perceived ease of use was predicted by aesthetics of AR (β = 0.140, p < 0.05) and perceived enjoyment (β = 0.566, p < 0.001), which explained 44.3% of perceived ease of use variance. Therefore, H2 and H5 were supported. Perceived enjoyment was predicted by aesthetics of AR (β = 0.649, p < 0.001), which explained 42.1% of perceived enjoyment variance. Thus, H3 was also supported. Behavioral intention was predicted by perceived usefulness (β = 0.209, p < 0.01), perceived ease of use (β = 0.202, p < 0.01), perceived enjoyment (β = 0.319, p < 0.001) and social influence (β = 0.179, p < 0.001). These four significant predictors explained 55.5% of the variance of behavioral intention to use AR. Therefore, H6 ~ H9 were all supported.
Structural Model: Moderating effects
We present the moderating effect of cultural differences in Figure 2 ; we also analyze the remaining hypotheses, H6a to H9a. To compare the research model cross-cultural differences group, we conducted a multigroup analysis using PLS by comparing differences in the coefficients of the corresponding structural paths of the two research models (Chin, 1998) . The results indicate that the coefficients from each path among perceived usefulness, perceived ease of use, perceived enjoyment, social influence and behavioral intention to use AR for South Korea and Ireland are mostly significantly different from their corresponding coefficients in the structural model (see Table 5 (b)).
Insert Table 5 about here
Hypotheses H6a and H7a focused on the impact of masculine and feminine culture on the relationship between beliefs (perceived usefulness and ease of use) and behavioral intention. Findings indicated that the relationship between perceived usefulness and behavioral intention to use AR was not stronger in Ireland's masculine culture than in South Korea's feminine culture. In the case of perceived usefulness, South Korea had a stronger effect on behavioral intentions compared to Ireland (South Korea: 0.235 > Ireland: 0.123, Δt = 5.447, p < 0.001). Although the difference between the two countries is statistically significant, the direction of the hypothesis is opposite. Therefore, H6a was not supported. Furthermore, the relationship between perceived ease of use and behavioral intention to use AR was not stronger in South Korea's feminine culture than in Ireland's masculine culture. The path for Ireland had a stronger effect on behavioral intentions compared to South Korea (South Korea: 0.105 < Ireland: 0.401, Δt = -17.386, p < 0.001). Although the difference between the two countries is statistically significant, the direction of the hypothesis is opposite. Therefore, H7a was not supported.
Nevertheless, the path between perceived enjoyment and behavioral intention to use AR was stronger in South Korea's higher power distance culture than in Ireland's lower power distance culture. The path from perceived enjoyment to behavioral intention to use AR was significant in both countries, although it was larger for South Korea than for Ireland (South Korea: 0.336 > Ireland: 0.235, Δt = 5.525, p < 0.001), thereby supporting H8a. Finally, the effect of the three cultural difference dimensions (power distance, individualism/collectivism and uncertainty avoidance) on the path between social influence and behavioral intention to use AR was hypothesized in H9a. The relationship between social influence and behavioral intention to use AR was significant in both countries, although it was larger for South Korea than for Ireland (South Korea: 0.223 > Ireland: 0.149, Δt = 9.635, p < 0.001), thereby supporting H9a.
Cross-validation
Even though our proposed research model has a good explanation of the data, we knew that the results could be specific to those samples. Therefore, a cross-validity study used to test for the predictive validity of the model (Woodside et al., 1989) . The cross-validation method uses the model developed from the measures for one country to predict the measures with the other country and examines the correlation of the measures between the respective models. For the correlation between the model for South Korea and the data for Ireland, all correlations (perceived usefulness: γ = 0.637, perceived ease of use: γ = 0.611, perceived enjoyment: γ = 0.836, behavioral intention: γ = 0.721) were statistically significant (p < 0.01). Also, for the correlation between the model for Ireland and the data for South Korea, all correlations (perceived usefulness: γ = 0.659, perceived ease of use: γ = 0.591, perceived enjoyment: γ = 0.716, behavioral intention: γ = 0.703) were statistically significant (p < 0.01). With the exception of perceived enjoyment (model for South Korea, data for Ireland), the correlation between predicted measures and observed measures are medium high and statistically significant, indicating the validity of our results.
Discussion, Implications and Limitations
The objective of this study was to assess the impact of aesthetics of AR and perceived factors including enjoyment on behavioral intention to use AR at cultural heritage tourism sites as well as investigate the influence of cultural differences between South Korea and Ireland on these causal sequences. The results showed that the aesthetic features -rather than utilitarian components -of AR have the strongest influence on perceived enjoyment (i.e., perceived usefulness and ease of use). Contrary to expectations, the impact of perceived usefulness was not strong, and the impact of perceived ease of use was not weak in Ireland's masculine culture. However, as expected, the relationship between perceived enjoyment and behavioral intention to use AR was stronger in South Korea's higher power distance culture. In terms of the impact of social influence on behavioral intention to use AR, respondents in South Korea -having collectivism, higher uncertainty avoidance and a higher power distance culture -displayed stronger dependence on social influence. AR is expected to be the next big thing on the consumer market and it is crucial to consider users' cultural traits before developing AR strategies. Understanding cultural traits will be a critical aspect of successful future AR implementation. This study shows that there is no one-size-fits-all approach for the development of AR applications and that tourism and hospitality organizations need to be aware that different content and functionalities will appeal to different target markets. This study supports Rohm et al. (2012) who confirmed that social influence is more important in collectivist countries such as South Korea. Furthermore, this study supports a number of studies (Kelman 1958; Kelman, 1961; Srite & Karahanna, 2006) with regard to perceived enjoyment and social influence on behavioral intentions within high power distance cultures. Consequently, this study clearly shows that users' perceived enjoyment and social influence in South Korea is extremely important, a finding that can be linked to their perception of power and relation to superiors. Again, this result provides implications for technology design and differences in demand among cultures.
Theoretical contributions
This study provides several theoretical contributions. This is a unique study exploring the underresearched topic of cultural differences within the AR cultural heritage tourism context. In general, there has been limited research on AR adoption and acceptance factors, according to tom Dieck and . Furthermore, there is limited AR-related research on cultural differences in the tourism and hospitality context; consequently, it has been unknown how cultural traits influence AR acceptance. This study bridged the gap addressing the aforementioned limited research. In addition, with regard to cultural differences and technology adoption, only a small number of previous studies have applied a structural equation model (e.g., Matzler et al., 2016; Srite & Karahanna, 2006) . By drawing on a structural equation model, this study empirically tested the effect of cultural differences on the causal sequence toward behavioral intention to use AR. Nevertheless, the findings showed no relationship between the impact of utilitarian components of AR and the masculinity/femininity culture types. This is partly consistent with findings from a study by Srite and Karahanna (2006) that revealed that masculinity/femininity values do not moderate the relationship between perceived usefulness and behavioral intentions. On the contrary, the importance of the hedonic component of AR and social influence were perceived differently in the Western and Eastern countries. Again, this is partly consistent with results from previous studies (e.g., Harris et al., 2005; Srite & Karahanna, 2006; . Another interesting finding is that aesthetics was found to be the strongest attribute of perceived enjoyment in both countries. This result demonstrates that the aesthetic features of AR can indeed induce hedonic perceptions. In addition, the inclusion of aesthetics added significantly to the existing pool of knowledge. In fact, previous studies that investigated this area focused solely on utilitarian components of AR, such as perceived usefulness and ease of use (e.g., Vlahakis et al., 2001) , or the functional quality of AR.
Managerial implications
The first managerial implication relates to the importance of AR design. Cultural heritage tourism attractions, destination marketing managers and AR developers at cultural heritage tourism sites around the world can refer to this study's findings with regard to important areas to focus on when designing and implementing AR applications. In Eastern and Western cultures alike, the aesthetics of AR applications are crucial to ensure positive perceptions. As positive emotions lead to behavioral intentions (Su & Hsu, 2013) , tourism practitioners and application developers are advised to place importance on aesthetic design features to ensure successful implementation. Furthermore, factors such as usability, enjoyment and social influence should be considered, especially in higher power distance, uncertainty avoidance, and collectivist cultures such as South Korea. On the other hand, ease of use of AR and the provision of manuals should be the focus in lower power distance, uncertainty avoidance and individualist cultures such as Ireland. For tourism and hospitality practitioners, this study clearly shows that whatever consumer technology is being introduced, there needs to be awareness and knowledge of different cultural demands from the consumers' point of view. Usability is an important issue for consumer adoption of AR technology, and there needs to be a clear benefit in using AR to be accepted by hotel guests and visitors at destinations. Nonetheless, if targeting tourists from collectivist, high power distance and high uncertainty avoidance cultures, design needs to follow the rules of creating more enjoyable, fun and engaging content and functionalities that are socially accepted and recommended by peers.
Limitations and Future Research
There are a number of limitations within the present study. First, at the time of experiment, AR applications had not been sufficiently commercialized and known by many tourists. Thus, a manual about how to use the AR applications had to be produced and provided to respondents before conducting the survey. In addition, only young, highly educated people or those who were willing to learn about AR applications could participate in this survey. This makes it difficult to say if participants in this study were truly representative of each culture. Second, the majority of both samples were female, and previous studies had found that there are gender differences with regard to factors influencing technology usage intentions (Padilla-Meléndez et al., 2013) . Therefore, future research is advised to explore gender differences as part of a study on AR cultural differences in order to fully understand the acceptance of AR among different countries and cultures. Third, this study investigated different AR applications in each country: "Dublin AR" in Ireland and "Deoksugung, in my hand" in South Korea. Although the contents differed according to the different purposes of the AR application and the different cultural contexts, the structure, design, and interface of the AR applications used for this study shared very similar functionality. Thus, it is a possibility that aesthetics and functional differences among the two AR applications are reflected in the results. Consequently, further studies should include tourists from different cultures while using exactly the same AR application to show the true impact of cultural differences on behavioral intention to use AR. Furthermore, researchers should develop a universal model of AR acceptance based on cross-cultural differences. Wang, D., Park, S. and Fesenmaier, D. R. (2012) , "The role of smartphones in mediating the touristic experience", Journal of Travel Research, Vol. 51 No. 4, pp. 371-387. Woodside, A. G., Frey, L. L. and Daly, R. T. (1989) , "Linking service quality, customer satisfaction, and behavioral intention", Journal of health Care marketing, Vol. 9 No. 4, pp. 5-17. The Culture Heritage Administration has been helpful in enabling me to use the AR app. Table 4 .
Correlation and discriminant validity
Note: Diagonal elements in the "correlation of constructs" matrix are the square root of the average variance extracted (AVE). For adequate discriminant validity, the diagonal elements should be greater than the corresponding off-diagonal elements. All correlations are statistically significant (p<0.01) where pi : path coefficient in structural model of culturei; nj : sample size of dataset for culturei; SEi : standard error of path in structural model for culturei; tij : t statistic with n1 + n2 − 2 degrees of freedom;
Model and Constructs
Correlation of constructs
i: 1 = South Korea and 2 = Ireland *** p<0.001 Figure 2 . Proposed model
